The incidence of skin cancer is increasing worldwide. Included in high risk group are people who have light common phenotypic factors (hair, skin, eyes), have high number of naevi, report previous sunburns and have a family history of skin cancer. Protecting the skin from the sun by wearing protective clothing, using sunscreen and avoiding sun exposure are recommended among primary preventive activities. The purpose of this study was to describe the current patterns of sun protection measures adopted by nurses and to examine the association between compliance with sun protection measures and the main risk factors of melanoma. This cross sectional study was conducted in 2007 during the Annual Greek National Conference of Nursing. Nurses most commonly chose to use sunscreen, to wear glasses, to use an umbrella or to seek for shade in order to protect themselves against sun exposure. Finally, phenotypic factors, previous sunburns and common naevi presence were found to affect nurses' attitude towards protective measures. This study poses the necessity of targeting high risk groups for melanoma through campaigns aiming to foster sun protection behaviours.
INTRODUCTION

Literature Review
Melanoma and non-melanoma skin cancer consist the most common types of cancer in white populations. The incidence of cutaneous melanoma has increased rapidly over the past decades, specifically 85% more than any other major cancer [1] [2] . The exact etiology of skin cancer is unknown [3] with childhood and adolescent years identified as key periods in the etiology of subsequent melanoma [4] [5] . Exposure to ultraviolet (UV) radiation has been linked with an increased risk of developing skin cancer [6] [7] . UV exposure during childhood seems to be a main factor that induces mutations in the melanocytes that are associated with an increased induction of nevi and an increased risk for the development of melanoma. Furthermore, intense intermittent sunburns and sunburn history have been also strongly implicated as key factors in the development of melanoma [8] [9] . Individual phenotypic characteristics, including skin, hair and eye colour are strongly related to sensitivity to UV radiation. Persons with a light complexion are considerably more photosensitive than persons who have dark hair, iris and skin colour, respectively. Research has indicated that increased sun exposure is associated with an increased number of common naevi in children [10] [11] . Light-skinned children who are exposed to sunlight increase their number of naevi and the risk for developing melanoma later in life [12] . Other studies have also demonstrated that frequent childhood sunburn and family skin cancer history are also two other very important risk factors for the development of malignant melanoma [13] [14] .
Overall, primary prevention of skin cancer is focused on the reduction of exposure to major risk factors [15] . Key sunburn prevention messages have focused on getting people to wear hats and long-sleeved clothes, and/or stay in the shade during peak hours of the day. Sunscreen has been recommended as an alternative means of protection in situations where clothing may not be desirable or appropriate [15] [16] . Most current guidelines on the primary prevention of skin cancer include protec-tive clothing, correctly applied and reapplied sunscreen, and the use of a hat.
Factors that have been noted to predict differences in regards to sun exposure patterns and compliance with the use of protective measures include age, sex and educational status [17] . Young people have been identified as a high risk group for skin damage that may lead to skin cancer later in life [17] . Several studies suggest that the use of hats, protective clothing and seeking shade as measure of sun protection increased with age [18] . A recent study in Greece revealed also that younger age groups were more likely to be exposed to sun whereas females used sunscreen more commonly than males [19] . Similarly, a number of international studies have underlined that women and people with higher socio-economic status are more likely to use sunscreen [18] [19] [20] [21] [22] [23] [24] [25] [26] . In addition, people who perceived themselves as at risk for skin cancer and those with sun-sensitive skin have been found to adopt protective measures against sun exposure more frequently than others [18, 22, 24, 27 ].
The Purpose of This Study
The primary aim of this study was to describe the current patterns of sun protection used by nurses in Greece, for primary prevention of skin cancer. Furthermore a secondary aim of this study was to examine the possible association between compliance with sun protection measures and risk factors for the development of melanoma.
METHODOLOGY
Sample and Sampling Procedure
This cross sectional study was conducted in May of 2007 during the Annual Greek National Conference of Nursing. Based on the participation rates of previous years' conferences, it was estimated that 3000 nurses would participate in the conference coming from different areas of Greece and of different nursing specialties. Out of the approximate 3000 nurses that participated in the conference, one in six nurses (n = 500) were requested to complete a questionnaire regarding risk factors and protective measures they use against sun exposure. Out of the 500 nurses, 349 accepted to participate (69.8% response rate) and completed the questionnaire while due to missing data 45 of the questionnaires were excluded from the analysis. As a result the final sample of the study was 304 nurses. A cover letter explaining the aim of the study was provided and an informed consent form was obtained from each participant.The study protocol was approved by the Ethical Committee of National and Kapodistrian University of Athens.
Data Collection
The survey instrument was a questionnaire developed for the purposes of this study and was based on the current relevant literature. It was reviewed by two dermatologists, experts in the field and two nurses with a specialty in dermatology-nursing. The final questionnaire was pretested as part of a pilot study conducted among nursing students who accepted to participate as volunteers and all items were assessed for face validity by health survey experts. The final questionnaire included questions referent to the socio-demographic characteristics of the participants, their years at work and their educational level. In addition to the above, the questionnaire also included questions regarding the nurses' main risk factors for skin cancer development and the protective measures against sun exposure that they usually adapt.
Data Analysis
The descriptive data is presented as mean ± standard deviation for continuous variables and in percentages (n) for categorical. Chi-squared tests ( x 2 ) were used during the univariate comparisons while all reported analyses are based on two sided tests, with statistical significance noted at p < 0.05. To model the factors that influence the adaptation of personal protective measures against sun exposure, logistic regression models were applied so as to provide odds ratios (OR) and 95% confidence intervals (95% CI) after adjusting for age, gender and educational status. The statistical package Stata 10.0 was used to perform the analysis.
FINDINGS
Regarding the study populations characteristics, 85.2% were female and 14.8% male and the average age was 33.9  6 years. As for their level of education, more than 80 % were of higher education (13% had a postgraduate degree, 11% a degree from a university and 60% a degree from a technological educational institute) while 16% were nurse assistants from secondary education. Finally, almost half of the sample was married (59%) and urban area residents (53%) ( Table 1) .
Regarding the nurses' main risk factors for the development of melanoma, 39% reported light skin colour while the percentages for eye and hair light colour were lower (28%, 18% respectively) as depicted in Table 2 . Almost one third reported the presence of more than five common naevi (32%) while 62% reported sunbathing during summer. Among nurses 38% reported previous sunburns during childhood which consist one of the most important risk factors for the development of skin cancer. The majority of the population reported the use of sunglasses, umbrella or shade, and sunscreen to protect themselves against sun exposure (85%, 83% & 81% respectively) as seen in Table 3 . Regarding clothing as protective measure the use of a skirt or a trouser during sun exposure was the most common (41%) while hat use was a choice for the 28% of the population and sleeves' use was preferred by the 11% of the population. Females were found to use sunglasses and sunscreen more than males and this finding was statistically significant (p = 0.04 and p < 0.001, respectively). Age was also found to affect the use of protective measures with those aged between 30 -50 found to use umbrella/shade and clothing to protect themselves from sun exposure more than those younger than 30 and older than 50 (p < 0.05) ( Table 4) . A multiple logistic regression analysis was used to evaluate the effect of the having a risk factor for skin cancer on the nursing staff's compliance in the use of protective measures against sun exposure. As seen in Table 5 , nurses with light eye colour were more likely to use sunscreen with an odds ratio of 3.4 (95% CI: 1.4 -8.3) while light skin colour was also associated with increased use of sunscreen (OR 1.6 95% CI: 1.1 -3.1) and protective clothing including a hat, sleeves and skirt was found to increase the likelihood of wearing a hat or sleeves during sun exposure OR 1.1 (95% CI: 0.6 -1.9) and 1.7 (95% CI: 1.2 -4.0). All the above correlations were adjusted for age, gender and educational status, as possible confounders.
DISCUSSION
Our study indicated an increased number of high risk group nurses in Greece for the development of skin cancer, since almost 40% were of light skin colour and reported previous sunburns during childhood. Furthermore the nurses commonly chose to use sunscreen, to wear glasses, to use an umbrella or to seek shade in order to protect themselves from sun exposure. Finally, our results revealed that main socio-demographic characteristics such as gender and age and main risk factors including light eye and skin color, previous sunburns and the presence of common naevi robustly affect the attitude of nurses towards the use of protective measures against sun exposure. Similarly with other studies, sunscreen was one of the most commonly used protective measures [29] [30] whereas females were more likely to use sunscreen compared to males [31] [32] [33] . Moreover, our results revealed that older ages were more compliant with sun protection measures and this is in accordance with the results of other studies which reported increased use of hats, protective clothing and seeking for shade as protective measures among older ages [34] [35] . Phenotypic factors and the number of common naevi are very important independent risk factors for the occurrence of melanoma. A recent study performed in a Greek sample observed that fair skin and intermittent sun exposure during childhood were positively related to the risk of melanoma where as an elevated count of common melanocytic nevi and the presence of clinically atypical nevi consisted an independent risk factor of melanoma [36] . Several constitutional characteristics are highly inter-related, and possibly interact with each other in determining individual sun exposure sensitivity and, ultimately, melanoma cancer risk. Thus, the individual characteristics and the reaction of unprotected skin to mid-day summer sunlight are often analysed as risk factors and important confounders, respectively, in epidemiological studies on skin cancer and melanoma. Clearly hair and eye colours cannot be considered directly in a causal relationship with melanoma and are likely to be risk factors by virtue of their correlation with skin phenotype [37] .
Sunburn is an inflammatory reaction that arises following acute exposure of the skin to sun exposure and is as a biological marker of high dose of ultraviolet radiation penetrating to the melanocytes at the base of the epidermis [38] . The number of participants that reported previous sunburns was high (38.5%) while recent studies have also revealed that the percentages of children and adolescents who report sunburn during summer is actually high [39] [40] . Numerous common naevi might indicate a greater genetic tendency to form melanoma. Although no major gene conferring an increasing risk has been identified (except for CDKN2A and CDK4 in melanoma-prone families) the possibility that some of the genes associated with naevi may play a direct role in melanoma progression cannot be excluded. In addition, multiple naevi might indicate that previous exposure to environmental agents, such as increased sun exposure, has occurred, thereby independently causing both a large number of naevi and an increased risk of melanoma formations [37] . The melanoma risk of melanoma is strongly related to the number of naevi, which are increased in individuals with high levels of sun exposure. Thus, naevi may lie in the causal pathway between sun exposure and melanoma and in this case, the adjustment for naevi would not be appropriate because it would decrease the true association [41] .
Although there are a number of factors that predict solar protective behaviour in this sample, there are rela- tively few modifiable factors that can be addressed. For example, factors such as gender and age are not amenable to intervention; however, the identification of these factors can assist in ensuring that subsequent intervention strategies are effectively targeted. On the whole, those people who are included in high risk groups are more likely to adapt personal protective measures [32, 35] most probably due to the fact that they perceive themselves as at risk for the development of skin cancer [34] and they are aware of the danger. Therefore, it is important that preventive programs in this area are based on reference to behavioural data that assesses a range of sun protective measures in conjunction with knowledge and attitudinal parameters [42] . Primary prevention campaigns are recommended so as to increase the awareness of population regarding the risk factors for melanoma, the potential harm of overexposure to the sun and the importance of compliance with the suggested preventive measures. Furthermore, such kind of campaigns should primarily focus to children and adolescents as a recent study performed to a Greek sample of adolescents showed that small percentages of the sample (38%) knew that melanoma was a type of skin cancer where as half of them were unaware of what melanoma was [43] . The same study reported that half of the adolescents did not wear a sunhat or stayed in the shade and either did not use a sunscreen properly or use one with insufficient sun protection factor [43] . Moreover, preventive campaigns should take into account that several studies have reported a diagnostic peak for melanoma diagnosis during the summer months most probably due to the change in clothing habits, the increased visibility of the skin and sustained sunburns due to recent sun exposure. As a result, such findings suggest that preventive campaigns should emphasize and promote a better skin awareness among population especially during summer period. However, the relationship between knowledge, sun protective behaviour and the mediating effect of sun protective attitudes and attitudes towards tanning and sunbathing are still not fully understood. Sunscreen can effectively reduce sunburn rates and the development of solar keratosis [16] and has been recommended as a central part of sun protection since public health campaigns first started. A long-term, coordinated multi-level approach to increase sun protection that uses a range of strategies needs to be developed over the next few years. Messages need to be specifically targeted for at-risk groups (especially by age, gender and skin type), and approaches need to be refreshed and updated regularly, particularly to capture young markets. Reduction of the prevalence of sunburn currently observed in children and adolescents is of great priority. A reduction in sunburn rates may be best facilitated by the increased use of protective clothing, hats and seeking shade. Melanoma needs to remain on the social agenda through a variety of mechanisms, and innovative new strategies are needed to achieve or maintain high levels of awareness and sun protective behaviour [17] .
In conclusion, this study poses the necessity of targeting those individuals at risk of melanoma through campaigns which should be implemented in a wide scale in Greece. These campaigns should organize future preventive strategies aiming to foster sun protection behaviours whereas further studies with a multivariate design aiming to extract confounding factors of sun protective behaviour and interactions between knowledge, attitudes and behaviours seem necessary.
STUDY LIMITATION
The study design allowed us to perform the analysis to a representative sample of nurses. Additionally, this study adds important information to the limited body of knowledge regarding the relationship between the adherence to protective behavioural measures and high risk groups for the development of skin cancer. On the other hand, there are a number of limitations within our study. Firstly, this is a study conducted among nurses, a study population who might be more informed about skin cancer risk factors and as a result be more willing to adapt personal protective measures as previous knowledge about the danger of sun exposure is associated with increased sun protection, and therefore our results may not be generalisable to the general population. Finally, the participants self reported assessment of the number of common naevi they have, might have affected the estimates as studies have revealed great heterogeneity among the methods of counting naevi: self-assessment, the interviewer's and trained clinician's examination [37] .
